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Introduction
Existing academic literature highlights the importance of family firms (e.g., La Porta, Lopez-de-Silanes, and Shleifer, 1999; Claessens, Djankov, and Lang, 2000; Morck, Stangeland, and Yeung, 2000; Faccio and Lang, 2002; Anderson and Reeb, 2003a; Villalonga and Amit, 2006) . In terms of prevalence, La Porta et al. (1999) report that approximately 53% of publicly listed firms around the world are controlled by families. Similarly, Villalonga and Amit (2006) find that 37% of the U.S. firms listed on Fortune 500 are founding family firms.
Firms controlled by families differ importantly from non-family firms. For instance, family firms are more likely to have reduced conflict of interest between managers and shareholders, but greater conflict of interest between controlling and minority shareholders (Chen, Chen, Cheng, and Shevlin, 2010) . Furthermore, family firms perform better as compared to non-family firms (Anderson and Reeb, 2003a) , they are less diversified (Villalonga and Amit, 2006) , and they have significantly different compensation structures (Gomez-Mejia, Larraza-Kintana, and Makri, 2003) .
This paper extends existing literature by investigating the relation between family involvement, managerial incentives, and investment decisions in family firms. Prior research notes that large and undiversified shareholders might adopt investment policy based on their own risk preferences and/or their own investment horizons rather than those preferred by other well-diversified shareholders (e.g., Fama and Jensen, 1985; Shleifer and Vishny, 1986; Gompers and Lerner, 2000) . Alternatively, some academic scholars argue that blockholders can mitigate managerial incentives to adopt myopic investments (e.g., Edmans, 2009) . Anderson, Duru, and Reeb (2012) study the relation between family ownership and corporate investment policy from the perspective of different preferences between family and nonfamily shareholders. They find that family firms devote less capital to long-term investments, which indicates that family firms affect investment decisions by their preferences for lower risk rather than efficient monitoring or longer horizons.
In this study, different from existing research on investment choices in family firms (e.g., Anderson et al., 2012) , we examine the new channel through which families exert influence on corporate investment policy. The channel we identify involves managerial incentives, which have been shown to have a more direct effect on investment decisions made by firms. More specifically, we use two generally accepted measures of managerial incentives widely used in the literature: stock option delta and stock option vega (e.g., Core and Guay, 2002; Brockman, Martin, and Unlu, 2010) . Stock option delta measures monetary change in manager's wealth when firm's stock price changes. Higher delta should induce managers to expand effort in searching out new investment opportunities; however, delta's impact on managerial risk-taking is theoretically and empirically ambiguous (Coles, Daniel, and Naveen, 2006; Hagendorff and Vallascas, 2011) . On the other hand, stock option vega measures the monetary change in the wealth of the manager when firm's risk changes. Higher vega should make managers more willing to take risks.
In our analysis, we focus primarily on stock option vega because, in addition to a solid theoretical foundation (e.g., Haugen and Senbet, 1981; Smith and Stulz, 1985) , vega provides a straightforward measure of managerial risk-taking incentives with an intuitive appeal: it tells us directly how much the manager will be better (worse) off, when firm risk increases (decreases). Moreover, vega can help explain why some firms spend more on risky investments (e.g., innovation that is key to firm/economic growth). In our study, we aim to understand to what extent vega mediates family preference for three types of investments, including capital expenditures, research and development (R&D), and mergers and acquisitions (M&A), which reflect varying degrees of riskiness. To identify family firms, following Anderson and Reeb (2003a) and Villalonga and Amit (2006) , we manually check the proxy statements and other sources when needed. Because the vast majority of the families identified in our sample are in fact founding families, we focus on the founding family, and thus "family" refers to the founding family in the remainder of the paper. We classify our sample firms as active family firms (run by family member CEOs), passive family firms (run by outside professional CEO), and nonfamily firms.
We make several contributions to the literature on family firms. First and foremost, to the best of our knowledge, this paper is the first to analyze the effect of family involvement on investment decisions through CEO pay sensitivities. There have been a number of studies that examine CEO compensation in family firms (Gomez-Mejia et al., 2003) as well as their investment decisions (Anderson et al., 2012) , but none of them attempts to consider these two key factors simultaneously. Arguably, the differences observed in the CEO pay structure in family firms are able to explain the differences in investment policy in these firms. Our study fills the gap with better analytical tools that are able to address issues such as endogeneity and/or missing values.
Different from Anderson et al. (2012) , we assume that investment decisions on capital expenditures and R&D are made simultaneously, and we consider M&A as another important choice of investment policy. Our results indicate that CEO compensation is an important and effective governance mechanism that reflects large owner preferences for certain investment behavior. Furthermore, our empirical evidence supports the notion that active family firms design different incentive pay structures that not only reflect their unique preferences, but also further affect their choices of investment policy.
Second, we refine the typical categorization of "family versus nonfamily" firms in terms of the degree of family ownership. Similar to, for example, Anderson and Reeb (2003a) and Barontini and Caprio (2006) , we classify firms into three different types that reflect varying degrees of family involvement both in terms of stock ownership as well as the top management. Indeed, we find that the incentives and the investment patterns appear to differ significantly in active family firms, as opposed to passive and nonfamily firms, a result that could not be captured by the traditional family firm categorization. In fact, adopting this traditional classification approach gives us results similar to Anderson et al. (2012) . Hence, a CEO's family affiliation is a valid and important criterion for classifying family firms in a more appropriate manner. This also suggests that replacing a family CEO with an outside professional means not only different behavior from the past but, more importantly, commencement of the transition to a nonfamily firm.
Finally, previous studies from the corporate investment literature usually focus on firm-specific attributes.
Several studies explore how managerial incentives influence observable operations and policy choices in addition to the resulting implications (e.g., Guay, 1999; Coles et al., 2006; Hagendorff and Vallascas, 2011; DeYoung, Peng, and Yan, 2013) . Our analysis incorporates the aspect of organizational structure by considering ownership (ownership structure) and control (management) at the same time. In line with Anderson et al.
(2012), we demonstrate that owner preferences also matter in the choice of corporate investment policy.
Because the influence of family ownership is beyond that of typical concentrated ownership (e.g., Mazur and Wu, 2014) , research on incentive compensation and corporate investment policy without considering family presence could result in spurious relations and false implications.
The remainder of this paper proceeds as follows: (1) brief literature review followed by formulation of testable hypothesis; (2) description of our data, sample selection, and methodology; (3) presentation of empirical results; (4) discussion and practical implications; and (5) concluding remarks.
Theoretical Foundation

Corporate Investment Policy in Family Firms
Family firms have several distinctive features as opposed to nonfamily firms. Family firms are more capable of overcoming the free-rider problem that hinders effective monitoring in diffusely-held firms due to the concentrated ownership of families (Shleifer and Vishny, 1986) . Family managers can also create altruistic effects that are beneficial to stakeholders (Schulze, Lubatkin, Dino, and Buchholtz, 2001 ). In addition, family members tend to accumulate wealth through their businesses, so they are less likely to have an opportunistically short time horizon during the decision-making process (e.g., Anderson and Reeb, 2003a; Bartholomeusz and Tanewski, 2006) . 1 This has particularly significant implications for investment choices in family firms. With such long-term commitments and perspectives to ensure firm prosperity (often intertwined with family reputation), coupled with effective monitoring from ownership, families can conceivably avoid the myopic behavior typically observed in nonfamily firms (Shleifer and Vishny, 1986; Stein, 1988; Edmans, 2009 ). 2 These arguments formulate the investment horizon hypothesis, indicating that family firms devote more capital to long-term and riskier projects relative to nonfamily firms.
In addition, rational information asymmetry models by, e.g., Holmstrom (1979) and Myers and Majluf (1984) , postulate that managers are better informed than the shareholders about the prospects of the firm, and thus must be given some discretion in the decision making process. When managers' and shareholders' interests coincide, managers do not exploit their information advantage at the expense of shareholders, resulting in no misallocation of investments and no reduction in firm value. Following this line of reasoning, family firms should make better investment decisions, especially when these firms are run by families who provide effective monitoring. This would be supported by the standard q-theory of investment (e.g., Brainard and Tobin, 1968; Tobin, 1969) , which argues that the determinant of investment is the market valuation of a firm's assets and predicts a positive association between q (market valuation of additional unit of invested capital, or investment productivity) and investment rate. Existing empirical research finds that family firms have significantly higher q as compared to non-family firms (e.g., Villalonga and Amit, 2006) .
Nevertheless, the concentrated ownership of families itself gives rise to strong risk aversion. Because their wealth largely depends on firm prosperity, compared with well-diversified shareholders, families have a greater tendency to mitigate firm risk especially by affecting long-term investment choices (Anderson et al., 2012) . The uncertainties of long-term investments potentially increase the levels of idiosyncratic risk, which small shareholders can diversify but families cannot. Moreover, greater risk aversion suggests a higher discount rate that, in effect, shortens investment horizons (Anderson et al., 2012) . These arguments develop the risk aversion hypothesis, which predicts fewer long-term and riskier investments in family firms than in nonfamily firms. Similar to Anderson and Reeb (2003a) and Villalonga and Amit (2006) , in this paper, we identify family firms by two criteria, CEO family affiliation and family ownership, accounting for firm control and ownership structure at the same time. As a result, we have three types of family firms: active family firms (run by family member CEOs), passive family firms (run by outside professional CEOs), and nonfamily firms that represent varying degrees of family involvement within firms, i.e., the highest in active family firms (because families own and control these firms), followed by passive family firms (because families own but do not control these firms), and the lowest in nonfamily firms (as no family presence in these firms), respectively. 4 Usually passive family firms are considered as a transition phase in which families start loosening their control/ownership.
Following the two competing hypotheses proposed by Anderson et al. (2012) , risk aversion and investment horizon hypotheses, we formalize our predictions in our first hypothesis that consists of two parts. 
CEO Incentive Pay and Corporate Investment Policy
Option delta and vega are effectively the slope and convexity, respectively, of the CEO pay-performance relation (Jensen and Meckling, 1976) . In other words, delta is for the purpose of incentive alignment, which provides a remedy for the agency problem due to separation of ownership and control. Vega is for the risktaking incentive in response to CEO risk aversion because of the undiversifiable wealth concerns, which is similar to diverging risk tolerances between large and small shareholders discussed in the previous section.
On the theoretical front, it is commonly argued that convex payoffs of stock options make risk more valuable to managers and thus should be able to mitigate managerial risk aversion and provide incentives for them to undertake risky investments. However, this depends on the managerial utility function. Guay (1999) and Ross (2004) indicate that the concavity of the utility function of a risk-averse manager can significantly offset the incentives from the convexity of pay structure. In addition, models developed by Haugen and Senbet (1981) ,
and Smith and Stulz (1985) argue that firms should manage the sensitivity of managers' wealth to the volatility (riskiness) of firm's equity. This is because managers should be rewarded for risk-increasing positive NPV investment projects that the firm desires to undertake. Ju, Leland, and Senbet (2002) illustrate that a call option contract can induce not only too much but also too little risk-taking behavior. Moneyness of options can have different impacts on risk-taking behavior: Out-of-the-money or at-the-money options induce better risk-taking behavior than in-the-money options (Lewellen, 2003; Parrino, Poteshman, and Weisbach, 2005) . Empirically, several studies link managerial stock and/or option holdings to financial strategies as well as corporate focus, with mixed results. 5 The evidence on firm risk is more consistent: Return volatility is positively associated with the pay-risk sensitivity (Guay, 1999; Cohen, Hall, and Viceira, 2000) . This also implies that firms actively manage risk-taking incentives. 
CEO Incentive Pay in Family Firms
The bulk of managerial incentives are generated by executive stock options and option-like payouts, as well as by the ownership of firm's equity-holdings (e.g., Jensen and Murphy, 1990; Hall and Liebman, 1998) . Stock options are a large component of executive compensation package. Chhaochharia and Grinstein (2009) report that equity-based pay constitutes, on average, over 50 percent of a typical executive pay package. As for the ownership of firm's equity, it can be accumulated by executives over the length of their tenures at the firm.
Alternatively, in family firms equity stakes are typically retained by a founder(s) at the initial public offering (IPO) and then plausibly pass on to the descendant(s). Helwege, Pirinsky, and Stulz (2007) report that insiders keep on average 38% of firm's ownership within the first year of the IPO, and 24% within the first ten years after going public. Because of large equity ownership as typically held by families, their exposure to firm risk is high: wealth of families depends heavily on firm performance.
To the best of our knowledge, there is still little research that examines the relation between family firms and CEO compensation. Gomez-Mejia et al. (2003) first investigate the determinants of executive compensation in publicly-traded family firms in the U.S., and they find that family CEOs of family-controlled firms receive lower total income than outside professional CEOs, the income difference increasing with family ownership concentration. In addition, their pay tends to be more insulated from systematic risk, which is further moderated by the presence of institutional investors and R&D intensity. They argue that institutional investors might reduce equity-based income to avoid conservative decisions in an already risk-averse family business context.
Mazur and Wu (2014) study small publicly-traded firms in the U.S. and find that cash and total compensation seem unaffected by family presence. Delta is highest in firms controlled and run by families.
Together, these studies imply that family firms should have different investment policies affected by their incentive pay in place. These studies also suggest that managerial incentives represent a channel through which firms influence managers' investment behavior. As noted before, our primary variable of interest is stock option vega, and we use delta as a control variable in the analysis because of its ambiguous effect on risk taking. In light of above discussion, we formulate our next hypothesis as follows, 
Methods
Data and Sample
Following Mazur and Wu (2014), we form our sample from companies in the S&P600 SmallCap Index between 2001 and 2005, the most recent period with no major disruptive economic events. Our analysis focuses on small companies to avoid the aggregation bias, i.e., the aggregation of asynchronous actions across business units can smooth firm-level investment, which potentially arises with firm size (Whited, 2006 
Measures
Incentive Pay Our main estimates for incentive pay are two CEO option portfolio sensitivities. We follow Core and Guay (2002) 
Long-term Investments and M&A Activities
We use capital expenditures, R&D expenses, and M&A activities to proxy for long-term corporate investments. Typically, capital expenditures and R&D are considered sources for internal growth while M&A deals are viewed as sources for external growth. This motivates us to separate the analysis on M&A activities from that on capital expenditures and R&D spending. With regard to accounting-wise long-term investments, we collect data from the Compustat database. Capital expenditures and R&D expenses are measured as a fraction of total assets, which gives better comparison over time and across firms. Many prior studies note that many firms at times fail to report R&D expenses in their accounting statements. 12 One common method in the empirical research in business is to replace these missing values for R&D with zeros. We adopt this assumption in our main analysis and employ alternative econometric models to address this issue in our sensitivity analyses section.
In addition, we match our sample observations with M&A data from the SDC US Mergers and Acquisitions
Database. We measure M&A activity by two proxies, the number and the total transaction value of the M&A deals made by a firm in a given year. Note that SDC does not report transaction values for a substantial amount of M&A deals (approximately 55% in the deals made by our sample firms), especially for those in which the target firm is a private firm or a subsidiary of a public firm, and some small deals could go unrecorded in SDC (e.g., Celikyurt, Sevilir, and Shivdasani, 2010). A common method employed in the literature is to assume these missing values to be zero, which could seriously underestimate the actual transaction values. To address this issue, we use the number of deals as an alternative measure for analysis. and Samwick, 1999) . These findings together indicate that delta and vega are determined simultaneously by several common factors. We use firm size, Tobin's Q, CEO age, CEO cash compensation, and CEO duality (as a proxy for corporate governance) as five control variables in our analysis.
Control Variables
There is a tremendous amount of literature on the determinants of corporate investments. Because we aim to examine how family firms affect their investment choices, similar to Anderson et al. (2012), we include two sets of control variables capturing asset and financing attributes that potentially influence investment policy. First, we use the natural logarithm of total sales to control for firm size. We use Tobin's Q, defined as the market value of total assets scaled by the book value of total assets, to control for growth opportunity. We also control for life cycle by using the natural logarithm of firm age, which is the difference between the founding year and the current year. We collect data on the founding year from various sources such as FundingUniverse.com, proxy statements, and company websites.
Furthermore, we use four measures to account for the impact of financing constraints. First, we use cash holdings over total assets to measure a firm's liquidity or the ability to provide internal funding for investments.
Second, we use long-term debt over total assets to measure a firm's leverage ratio, which indicates its funding capacity, both internally and externally. Third, we use total property, plant and equipment over total assets to measure asset tangibility, which represents a firm's ability to obtain external financing because it reduces contracting problems (Almeida and Campello, 2007) . Finally, we use cash dividends over total assets to control for the dividend payout. On the one hand, firms with financial constraints have significantly lower dividend payout ratios. On the other hand, all else equal, firms allocating more capital to investments have fewer financial resources for dividend payouts. Thus, the relation between investment expenses and dividend payouts is not clear, depending on whether the financial constraint or the substitution effect dominates. We also include dummy variables for two types of family firms and for industry and year fixed effects in our regression analysis. Table A .1 provides a detailed description of the variable definitions and data sources in this paper.
[Please insert 
Empirical Specification
To estimate the impact that families have on corporate investment decisions as a consequence of their CEO pay incentives, we specify the following structural model: where D(x) is a dummy variable for variable x. Note that cov(e, v) is allowed to be nonzero, meaning that we allow for the possibility that the error terms are correlated across (1) and (2).
In effect, there are two equations in our model. The first equation (1) is the investment policy equation and explains how a certain investment choice is determined. The second equation (2) is the pay incentive equation
and describes the determinants of pay incentives. By substituting (2) into (1) 
.(3)
It is clear from the reduced form equation (3) that family firm variables can affect investment policy in two ways. The first is the direct effect of a particular family firm variable and is captured by β 2 or β 3 , and the second is the indirect effect of the same variable via the pay incentive equation and is captured by β 1 *γ 1 or β 1 *γ 2 . The latter are also called the mediating effects, i.e., the effects that mediate the total effects (see, e.g., Acock, 2013).
Given a certain type of pay incentive, the total effect of family presence on a certain investment policy is β 1 *γ 1 +β 2 for passive family firms and β 1 *γ 2 +β 3 for active family firms. To estimate the model, the maximum likelihood (ML) estimation method is used. As long as the model is correctly specified, ML estimates are consistent and efficient. Noted for its flexibility (and potentially better model fit), it can give estimates similar to seemingly unrelated regression or simultaneous equation analysis, in addition to other desirable features (Tomarken and Waller, 2005) .
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The path diagram in our structural model is displayed in Figure A .1. A path is typically displayed as an arrow, drawn from one variable to another, and establishes the relation (causality) between these two variables.
As exhibited in Figure A .1, there are four sets of linear regressions in the model (i.e., four endogenous variables that are jointly determined). Two are related to investment choices (i.e., capital expenditures and R&D spending; M&A number and value); in addition, two are for pay incentives (i.e., delta and vega) that are set and designed to further affect investment choices as well. We also specify the variables to be correlated (based on the correlations between variables as exhibited in Table A Moreover, our sample includes firms with annual total sales of 805.4 million on average and with a median of 503.41 million. The return on assets is approximately 8%, and the Q ratio is 1.79 as a whole. In general, firms hold cash (12%) and not much debt (16%). An average firm allocates 25% and 1% of its assets to tangible assets and cash dividends, respectively. The mean firm age is 47, while some firms' roots can be traced back to the late 18 th century. On average, the value of capital expenditures and that of the R&D expenses are 5% and 3% of the book value of assets, respectively. Firms spend 3% of market capitalization and make 0.59 M&A deals each year. There are 8 members on the board of directors, and 52% of firm CEOs are the chairman of the board. Table A .2 presents the mean and median tests of the differences in selected CEO-and firm-specific characteristics between three types of family firms. Generally speaking, delta is highest in active family firms ($611,080), while vega is highest ($54,790) in nonfamily firms. Other than pay incentives, we find that CEOs in active family firms are older (57) and own much more in equity stakes (20.09% and 9.01% excluding stock options). Note that the level of CEO cash compensation is similar across firms with varying degrees of family involvement (although the median level is lower in active family firms). With regard to firm-specific characteristics, there is no significant difference among the three firm types in terms of operating performance and firm size. However, firm age indicates that these three types of family firms represent different stages in the life cycle, i.e., family firms tend to be younger and smaller, while nonfamily firms tend to be older and larger.
Results
Descriptive Statistics
Hence, it is not surprising that active family firms have the highest firm risk (and idiosyncratic risk). This also suggests that the status of passive family firms is transitory. Overall, family firms have higher growth opportunities, hold more cash, issue less debt, and have lower tangible assets. Passive family firms pay the highest cash dividends.
[Please insert substitutes, but only to a lesser extent (because economically the magnitude of this correlation is relatively low).
Indeed, our regression results indicate that they do not seem to replace each other. In addition, the correlation between M&A number and value is 0.69 (p-value = 0.0000). Hence, firms that are more active in M&A activities tend to engage in larger deals. The correlation between delta and vega is 0.35 (p-value = 0.0000). We incorporate such a correlated feature into our model, as described in the previous section.
Primary Findings
Capital Expenditures and R&D Expenses In this section, we investigate the extent to which incentives from CEO compensation packages, in particular the risk-taking incentive vega, mediates the effect of family preferences on corporate investment policy (H1a, H1b, and H2). Specifically, we first consider capital expenditures and R&D expenses together as investment policy. The latter is typically viewed as being riskier with longer investment horizons compared to the former. As hypothesized, we expect that active family firms have lower vega and allocate less capital to R&D and more to capital expenditures than do nonfamily firms. A lower level of vega indicates a stronger risk aversion preference of families and thus provides a mediating effect on that preference. We expect that passive family firms, on the contrary, have higher vega and allocate more capital to R&D and less to capital expenditures than do nonfamily firms. A higher level of vega indicates a stronger long-horizon preference of families and thus provides a mediating effect on that preference. Table A.4 reports the estimates of direct effects, indirect effects, and total effects for Models 1 and 2, for which Model 1 uses a dummy variable called family to capture whether a firm is a family firm and Model 2 uses two dummy variables called active family and passive family to capture whether a family firm is run by a family CEO.
[Please insert Hence, the family preference for risk aversion seems to give way to a preference for horizons once a family CEO is replaced by an outsider. Note that the effect of family firms is not statistically significant, arguably due to opposing predictions of active and passive family firms. In contrast to many prior studies, family presence has no impact on capital expenditures. After taking into account the control variables for delta and vega, as exhibited in the lower part of Table A .4, vega is lowest in active family firms that have the highest delta. Vega in passive family firms is lower than nonfamily firms (but higher than active family firms). This is in line with the aforementioned interpretation that the risk aversion hypothesis prevails in firms controlled and operated by
families, but such a preference might be reduced and the family preference for horizons enhances when family CEOs are replaced by outside professionals.
Consistent with the literature, vega induces managerial decisions to invest in risky R&D projects. Higher delta results in lower R&D. In terms of the total effect, Tobin's Q (+) and firm age (-), which capture investment opportunities, have the same signs for both types of investments. Firm size decreases and cash holdings increase R&D. Leverage has an adverse effect on capital expenditures but not on R&D. Cash dividends lower both capital expenditures and R&D, which suggests the substitution effect outweighs the financial constraint effect.
Asset tangibility is positively associated with capital expenditures, whereas its relation with R&D is negative.
Overall, we do not find evidence that families prefer to invest in capital expenditures, suggesting that families might not consider capital expenditures a low-risk type of investment that can substitute for risky R&D investments. Additionally, capital expenditures and R&D share common determinants, which do not always 15 The direct and indirect effects of active family firms on R&D spending are not statistically significant from zero at the 10% level, although the total effect is. Econometrically, neither the individual component has an effect that is significantly different from zero, but the sum is far enough away from zero. Alternatively, we use the bootstrapping approach and obtain bootstrapped standard errors. Both direct and indirect effects are statistically significant under this approach. 16 When using two binary variables for passive family and nonfamily firms, the estimated coefficient of the binary variable for passive family firms is positive and statistically significant. The results are not reported and are available upon request.
have opposite predictions. Hence, these two types of investments do not necessarily represent alternative choices.
M&A Activities
In this section, we focus on M&A activities by examining the number and the value of M&A deals. this suggests that such incentive pay mitigates, rather than manifests, the family preference for horizons in passive family firms. Similarly, these findings are consistent with the aforementioned notion that the family risk-aversion preference seems to give way to horizon preference once a family CEO is replaced by an outsider.
There is no significant difference in M&A deal value among the three firm types. Vega increases both the number as well as the value of M&A deals. Delta seems irrelevant in the decision to engage in M&A deals.
[Please insert Table A.5 here] Moreover, in regard to firm-specific attributes, an old firm conducts fewer and smaller M&A deals. With respect to financial constraints, a firm with lower cash holdings, tangible assets, and cash dividends as well as more leverage has a greater tendency to make (larger) M&A deals. In other words, M&A is associated with less availability of (both internal and external sources of) funding, which is inconsistent with the financial constraint argument. This therefore suggests that M&A investments are not restricted by funding availability. Because internal funds are scarce, many of these deals are likely to be financed by external funding. Tobin's Q is not related to M&A, which might suggest that these deals are not made to take advantage of (internal) growth opportunities. Note that the number and the value of M&A deals share common (if not identical) determinants that have the same predictions (in terms of signs). This provides supporting evidence that the decision to conduct a deal and the evaluation of the deal are determined jointly.
Overall, as shown in Tables A.4 and A.5, using two family dummies in the regressions rather than adopting the conventional two-type categorization would increase the model explanatory power.
Pay Incentives and Investment Choices in Family Firms
To further examine the relations between family CEO incentive pay and investment choices, we produce several figures that help us better understand the family preferences. Figure A. 2 displays three scatter plots of vega and delta in three types of family firms. shows that the joint distribution of vega and delta is more scattered (clustered) in active (passive) family firms relative to nonfamily firms. Given a certain level of delta (particularly a higher delta), vega tends to be lower in active family firms, which can be due to the risk aversion preference. Vega does not exhibit such a tendency in passive family firms, which supports the horizon preference. In Figure A. 3, there are a few small areas indicating high R&D spending (in colors red and brown) in active family firms, and these "hot zones" appear to be larger in passive family firms. The same patterns hold for M&A deal making, as demonstrated in Figure A .4.
Interestingly, in passive family firms, a higher deal number seems to be associated with a higher vega given a certain level of delta. Overall, these figures provide additional evidence supporting family preference for lower risk in active family firms and family preference for horizons in passive family firms. Moreover, relative to active family firms, vega seems less "pressed" in passive family firms motivated to undertake risk-taking projects.
[Please insert Figures A.2 Table A .4. Particularly for active family firms, their choices of delta and vega seem to be irrespective of the riskiness of firms. Nonetheless, in passive family firms, delta is lowest in the face of lower market or idiosyncratic risk. In addition, vega is no longer lower than nonfamily firms in the face of a riskier environment. It is possible that in firms with higher risks, vega does not induce risky projects, and thus the need for a low vega in firms with a family preference for horizons (i.e., passive family firms) is reduced. Hence, vega in such firms is both less negative economically and less significant statistically relative to their low-risk counterparts. Note that there are more active family firms in the subgroup of high risk, which potentially aggravates their preference for lower risks.
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In Table A .7, we find that the primary results regarding the M&A activities of families in Table A .5 are driven by low-risk firms. Specifically, passive family firms are more active in M&A deal making in firms with low firm risk or idiosyncratic risk. Interestingly, delta increases the deal value in firms with low firm risk or idiosyncratic risk, whereas vega induces deal activities in firms with high firm risk or idiosyncratic risk. Overall, M&A models in the low-risk subgroup have higher explanatory power. Note that the explanatory power in these models is generally higher relative to their pooled model in Table A .5.
Sensitivity Analyses
In this section, we conduct additional analysis to test the robustness of our primary findings. First, we use patent data to address issues concerning missing R&D values. In addition, we use alternative estimation models to address potential sample selection issues regarding missing R&D values and endogeneity issues regarding family involvement.
R&D Outcomes and Patents Filed/Cited
Our primary results indicate that CEO incentive pay mediates the relations between family involvement and investment choices. More specifically, family CEO incentive pay manifests the family preference for lower risk in active family firms that have lower R&D spending. We also find evidence for family preference for longer investment horizons in passive family firms that increase investments in R&D and M&A deals. In this section, we investigate the relations between families and R&D outcomes.
The main reason that we examine R&D outcomes is because a significant amount of our sample observations have missing R&D values. As mentioned previously, a common approach adopted in the business literature is to assign zero values to these missing values. However, there is growing evidence suggesting that it is a firm's choice not to report R&D expenses. As a result, using this approach in the analysis might underestimate the true R&D efforts for these firms. The existing literature argues that R&D expenses serve as an input that feeds the innovative process in which patents are one potential output. Arguably, the number of patents would proxy for R&D outcomes. However, it is not necessarily a good proxy for innovative efforts because of the large variance in value and the lack of incorporating influence of the individual patents (Hall et al., 2005) . Hence, the number of patent citations is considered a better proxy for the value of R&D efforts. We use both proxies in our analysis.
Following Anderson et al. (2012), we collect patent and patent citation data from Bronwyn Hall's database.
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We calculate the number of citations for each patent and the number of patents filed for each firm-year observation (and thus the sum of citations generated from these patents) based on the Compustat firm-level identification number (i.e., permno). We then match these two constructs to our sample. Table A.8 Panel A provides statistics for patents filed and citations for three subgroups, those with missing R&D, with zero R&D, and with positive R&D. We observe that both patent number and patent citation seem to be higher in the missing R&D group than in the zero R&D group. This suggests that assuming no R&D in firms that do not report R&D expenses underestimates the true value of their R&D efforts. Nevertheless, we notice that these numbers are much lower than those in the positive R&D group. Therefore, replacing missing values with zeros might not seriously bias our results.
[Please insert Table A.8 here] Moreover, from Table A .8 Panel B, we find that the mix of family firms seems similar across different R&D subgroups. Thus, it appears that family presence does not play a role in R&D reporting practices. We find that in the positive R&D group, passive family firms have the highest number of patents filed as well as of patent citations, which lends support for the horizon hypothesis. Interestingly, active family firms have the fewest patents filed, but they have slightly more citations (or at least a similar number of citations) relative to nonfamily firms. This suggests that despite a family preference for lower risk that leads to fewer patents, these patents filed by active family firms are more influential. In the missing R&D group, nonfamily firms have the greatest active patent activity compared to the other two firm types. Consequently, these firms would be more prone to biases resulting from assigning zeros to missing values. Finally, we use these two constructs as dependent variables and conduct similar structural analysis. As exhibited in Table A .8 Panel C, there is no strong evidence for either hypothesis after controlling for a set of likely determinants. Table A .9 reports the coefficient estimates for these two model regressions (Models 1-3 for the Tobit and Models 4-6 for the Heckman regressions). In these models, we use interaction terms between vega and family involvement (the binary variables or continuous variables that capture executive ownership) to examine how family presence affects R&D through incentive pay, apart from the effects of these incentives themselves. 20 We also include all control variables (and the industry and year fixed effects) used in our main analysis of R&D (as in Table A .4). Generally speaking, delta decreases and vega increases capital input for risky R&D investments, consistent with our previous results. However, we do not find that R&D efforts are discouraged in (active) family firms, which is inconsistent with the risk aversion hypothesis found in our previous analysis.
Alternative Estimation Models
Intriguingly, passive family firms invest more in R&D, compared with nonfamily firms, which is effectively consistent with the investment horizon hypothesis. The estimates of the control variables are qualitatively similar to Table A .4. Overall, our main results still hold with these alternative model choices, although these models suggest a stronger family preference for horizons than for lower risk.
[Please insert we use interaction terms to examine the influence of families, again with a set of control variables as well as industry and time fixed effects. The results are reported in Table A .9 (Models 7-10). Again, vega itself increases R&D, which is reduced (through incentive pay) in active family firms. The level of R&D is higher (through incentive pay) in passive family firms. These results further indicate that after controlling for endogeneity, the risk aversion hypothesis dominates in active family firms, while the investment horizon hypothesis dominates in passive family firms.
Discussion and Implications
Our paper studies two hypotheses of family preferences on investment decisions. We focus on one pay incentive vega that motivates the decision to allocate capital to risky investments in family firms. This is one main innovative element of our study. To further our understanding, here we re-examine the relations between family presence/ownership and vega. Because of the risk aversion preference, concentrated ownership is hypothesized as being associated with low vega. Nevertheless, we expect firm age to be critical in vega, 21 See, for instance, Pindado, Requejo, and de la Torre (2012).
conditional on ownership. For instance, an old firm typically faces scarce growth opportunities and might need a higher level of vega to induce managerial efforts for long-term and risky investments that ensure firm prosperity. Figure We also find that the relation between firm age and ownership is positive (slightly concave) for active family firms, although there seems to be no linear relation for passive and nonfamily firms. 22 This suggests that ownership accumulates over time for family CEOs only. Thus, for active family firms, in the early stage of business, delta is not very high because of (relatively) lower ownership, but vega can be very high due to risk seeking preferences (e.g., entrepreneurship). As firms age and begin to lack growth opportunities, vega can be high to motivate CEOs to engage in long-term investments. However, there are fewer such cases in active family firms because of family preference for lower risk.
Conclusion
Anderson et al. (2012) One main innovative aspect of our paper is that we connect seemingly unrelated strands of literature and identify one key channel that affects and/or manifests family preferences for investment choices. In general, our findings are in line with the earlier studies. For instance, consistent with Anderson et al. (2012) , the finding that R&D spending is the lowest in active family firms supports the family preference for lower firm risk. Moreover, we find a positive association between vega and R&D. This piece of evidence suggests that higher vega induces risk-seeking managerial behavior, resulting in more riskier investments, which is consistent with the literature on option vega (e.g., Nam et al., 2003; Coles et al., 2006; DeYoung et al., 2013) . Furthermore, similar to Li, Ryan, and Wang (2012), we show that vega is lower in family firms. Altogether, we add to the literature and demonstrate that CEO incentive pay affects investment decisions in family firms.
Overall, our paper provides evidence that CEO incentive pay is one important mechanism that influences corporate investment policy in family firms. Using CEO family affiliation and family ownership to identify family firms helps us test both the risk aversion and the investment horizon hypotheses in a more accurate manner. Our analysis suggests that the family preference to mitigate risk dominates in firms with a high degree of family involvement and that such a preference gives way to a horizon preference when family involvement is reduced. These patterns affect managerial compensation structure. One important implication for nonfamily shareholders in active family firms is that moderating incentive pay is one effective way to address issues of R&D underinvestment. Nevertheless, higher R&D in passive family firms with high idiosyncratic risk might not be a serious concern for nonfamily shareholders because this type of risk can be diversified away. Last but not least, our tests indicate that firms owned and run by families are considerably different from others, indicating that replacing a family member CEO with an outsider initiates the transition to a nonfamily firm. This also indicates that to avoid spurious relations, the classification of family firms should consider not only the ownership but also the control of the firm. Table A .1 with respect to three subgroups of our sample firms. Type I firm is active founding-family firm, i.e., controlled and run by founding family; Type II firm is passive founding-family firm, i.e., controlled but not run by founding family; Type III firm is non-foundingfamily firm, i.e., neither controlled nor run by founding family. A path is typically shown as an arrow, drawn from one variable to another, and establishes the relation (causality) between these two variables. Active family firm is controlled and run by founding family. Passive family firm is controlled but not run by founding family. Family firm consists of both active and passive family firms. Z-Values are in parentheses and are corrected for serial correlation and heteroskedasticity by clustering on the firm-level identifier. All specifications control for industry (1-digit SIC codes) and year fixed effects. The symbols *, **, and *** represent statistical significance at the 0.1, 0.05, and 0.01 levels, respectively. 
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